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Abstract

Blending effects for generating a pretilt angle in nematic liquid crystal (NLC) with negative
dielectric anisotropy on the blended polyimide (PI) of homeotropic and homogeneous alignment surface
were studied. Also, we investigated the EO performances for the advanced VA-x cell using this
homeotropic blended PI surface. A many decrease of tilt angle on the polymer surface to blend
homeotropic PI and homogeneous PI with side chain type was measured, and the tilt angle decreased
as blended ratio and rubbing strength increase. However, a small decrease of tilt angle on the polymer
surface to blend homeotropic PI and homogeneous PI with main chain type was measured. The
blended effects for generating a pretilt angle were clearly observed, and the many decrease of tilt
angle can be achieved by using the blended PI surface. The electro-optical (EQ) characteristics using
the advanced VA-r cell using the homeotropic blended PI surface than that of conventional VA cell
can be improved. We suggest that the developed advanced VA-x cell on a homeotropic blended PI
surface is a promising technique for the achievement of a fast response time, and a high contrast
ratio.

Key Words : Advanced vertical alignment (VA)-= cell, Homeotropic blended polyimide (P), Pretilt
angle, Electro-optical (EQ) characteristics, Fast response time
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PI-1 : PI, for homeotropic alignment
Ltd.)

: Pl as side chain type, for homogeneous

(from Japan Synthetic Rubber Co.,
PI1-2
alignment (from  Nissan chemical
Industries Co., Ltd)
PI-3 : PI as main chain type, for homogeneous

alignment (from Nissan chemical

Industries Co., Ltd)
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Table 1. Compositions of the homeotropic blended
polyimide.
blending polyimide | blending ratio
Alignment
Layer homeo- | homo- |homeo-| homo-
tropic | geneous | tropic |geneous
1 1
Polymer-1 PI-1 PI1-2 1 5
1 10
1 1
Polymer-2| PI-1 PI-3 1 5
1 10
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Fig. 1. LC tilt angle on a PI-1 surface for
homeotropic alignment as a function of
rubbing strength, and LC pretilt angle
on PI-2 and PI-3 surfaces for
homogenous alignment as a function of
rubbing strength.
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Fig. 2. LC tilt angles on a polymer-1 surface

for homeotropic alignment as a function
of rubbing strength.
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Fig. 5. Schematic diagram of the VA-=n
cell without a negative compensated

film in the off- and on-state.
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Fig. 6. Principle of the advanced VA-r cell.
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Table 2. Threshold voltage for three kinds of
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LC operation mode Vie Vao
Advanced VA-r 2.37 4.62
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Fig. 7. V-T characteristics of the three kinds of

VA cell without a negative compensation
film on a homeotropic PI surface.
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Fig. 8. Response time characteristics of the
three kinds of VA cell without a
negative compensation film on a

homeotropic PI surface.
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Table 3. Response time for three kind of
VA cell.
R Tr Td
LC operation mode r (ms)
(ms) | (ms)
Advanced VA-rn 12.9 10.6 23.5
Conventional VA-z| 19.1 13.6 327
Conventional VA 18.1 185 36.6

* T (0%->90%), Td (100%->10%)
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